WORLD INTELLECTUAL PROPERTY ORGANIZATION 
International Bureau 




PCT 

INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(51) Internationa] Patent Classification 6 
C07D 471/04, A61K 31/44 



A3 



(11) International Publication Number: WO 96/22990 

(43) International Publication Date: 1 August 1996 (01.08.96) 



(21) 
(22) 



Filing Date: 



PCT/US95/16575 
21 December 1995 (21.12.95) 



(30) Priority Data: 

08/379,699 
08/466,043 



27 January 1995 (27.01.95) US 
6 June 1995 (06.06.95) US 



(71) Applicants: STATE OF OREGON, acting by and through THE 
OREGON STATE BOARD OF HIGHER EDUCATION, 
acting for and onbehalf of THE OREGON HEALTH SCI- 
ENCES UNIVERSITY AND THE UNIVERSITY OF ORE- 
GON, EUGENE, OREGON [US/US]; University of Oregon, 
Riverfront Research Park, Eugene, OR 97403-1238 (US). 
ACEA PHARMACEUTICALS, INC. [US/US]; 213 Tech- 
nology Drive, Irvine, CA 92718 (US). 



(72) 



s: KEANA, John, F., W.; 3854 Onyx Street, Eugene, 
OR 97405 (US). CAI, Sui, Xiong; 12 Salinas. Foothill 
Ranch, CA 92610 (US). MARTIN, Vladimir, V.; 2555 
Portland Street, #6, Eugene. OR 97405 (US). ZHOU, 
Zhang-Lin; Department of Chemistry, University of Oregon, 
Eugene, OR 97403 (US). NAVRATIL, James, M.; 1656 
McKinley Court, Eugene. OR 97402 (US). 



(74) 



(81) 



ESMOND, Robert, W. et al.; Steme, Kessler, Goldstein 
& Fox P.LL.C, Suite 600, 1100 New York Avenue, N.W., 
Washington, DC 20005-3934 (US). 



I States: AL. AM, AT, AU, BB, BG. BR, BY, CA. 
CH, CN, CZ. DE, DK, EE, ES, FI, GB, GE, HU, IS, JP, 
KE, KG, KP, KR, KZ, LK, LR, LS. LT, LU. LV, MD, 
MG. MK, MN. MW, MX, NO, NZ, PL, PT, RO. RU. SD, 
SE, SG, SI, SK, TJ, TM, TT, UA, UG, UZ, VN, ARIPO 
patent (KE, LS. MW, SD, SZ, UG), European patent (AT. 
BE, CH. DE. DK. ES, FR, GB, GR, IE, IT. LU, MC, NL. 
PT, SE), OAPI patent (BF. BJ, CF. CG. CI, CM. GA. GN. 
ML, MR. NE. SN. TD, TG). 



Published 

With international search report. 

Before the expiration of the time limit for amending the 
claims and to be republished in the event of the receipt of 
amendments. 



(88) Date of publication of the international 

10 October 1996 (10.10.96) 



(54) Title: AZA AND AZA (N-OXY) ANALOGS OF GLYCINE/NMDA RECEPTOR ANTAGONISTS 



(57) Abstract 



OH 



(D 



Methods of treating or preventing neuronal loss associated with stroke, ischemia, 
CNS trauma, hypoglycemia and surgery, as well as treating neurodegenerative diseases 
including Alzheimer's disease, amyotrophic lateral sclerosis, Huntington's disease, and 
Down's syndrome, treating or preventing adverse consequences of the hyperactivity 
of the excitatory amino acids, as well as treating anxiety, chronic pain, convulsions, 
inducing anesthesia, and treating or preventing opiate tolerance are disclosed by 
administering to an animal in need of such treatment or prevention a substituted or 
unsubstituted pyridine and pyridine (N -oxide) analogs of 4-hydroxydihydroquinolones, 
tetrahydroqumoline-trione-oximes and quinoxalones of Formula (I), tautomers and 
pharmaceutic ally acceptable salts thereof, which have high binding to the glycine receptor or tautomers, pharmaceutical^ acceptable salts 
or N -oxides thereof; wherein A, D, E, G, R, Rt, X, Y, Z are as defined in the description. 



H 



FOR THE PURPOSES OF INFORMATION ONLY 



Codes used to identify States party to the PCT on the front pages of pamphlets publishing international 
applications under the PCT. 



AM 


Armenia 


GB 


United Kingdom 


MW 


Malawi 


AT 


Austria 


GE 


Georgia 


MX 


Mexico 


AU 


Australia 


GN 


Guinea 


NE 


Niger 


BB 


Barbados 


GR 


Greece 


NL 


Netherlands 


BE 




HU 


Hungary 


NO 


Norway 


BF 


Burkina Faao 


IE 


Ireland 


NZ 


New Zealand 


BG 


Bulgaria 


IT 


Italy 


PL 


Poland 


BJ 


Benin 


JP 


Japan 


PT 


Portugal 


BR 


Brazil 


KE 


Kenya 


RO 


Romania 


BY 


Belarus 


KG 


Kyigystan 


RU 


Russian Federatk 


CA 


Canada 


KP 


Democratic People's Republic 


SD 


Sudan 


CF 


Centra] African Republic 




of Korea 


SE 


Sweden 


CG 


Congo 


KR 


Republic of Korea 


SG 


Singapore 


CH 


Switzerland 


KZ 


Kazakhstan 


SI 


Slovenia 


a 


Cote d'lvoirr 


U 


Liechtenstein 


SK 


Slovakia 


CM 


Cameroon 


LK 


Sri Lanka 


SN 


Senega] 


CN 


China 


LR 


Liberia 


sz 


Swaziland 


cs 


Czechoslovakia 


LT 


Lithuania 


TD 


Chad 


cz 


Czech Republic 


LU 


Luxembourg 


TG 


Togo 


DE 


Germany 


LV 


Latvia 


TJ 


Tajikistan 


DK 




MC 




TT 


Trinidad and Tot 


BE 


Estonia 


MD 


Republic of Moldova 


UA 




E8 


Spain 


MG 


Madagascar 


UG 


Uganda 


PI 


Finland 


ML 


Mali 


US 


United State* of 


PR 


Prance 


MN 


Mongolia 


uz 


Uzbekistan 


GA 


Gabon 


MR 


Mauritania 


VN 


Viet Nam 



INTERNATIONAL SEARCH REPORT 



International Application No 

PCT/US 95/16575 



i u> International Patent Oaamficaacm ( 
B. FIELDS SEARCHED 
Minimum documentation searched (daanficabon system 

IPC 6 C07O A61K 



by 



and IPC 
ion symbol!) 



Documentation searched other than 



to the extent 



that such documents are included 1 



Electronic data base 



during the international search (name 



of data base and, where practical, search 



j C. DOCUMENTS CONSIDERED TO BE RELEVANT 
Catetpry • I Otation of document, with uuhcahon, where appropriate, of the relevant peesages 

WO 94 27605 A (STATE OF OREGON) 8 Decenfcer 

cited in the application 
see claim 1 

WO 94 20470 A (STATE OF OREGON) 15 
September 1994 
cited in the application 
see claim 1 

US 5 268 378 A (BAKER) 7 December 1993 
cited in the application 
see claim 1 

US 5 252 584 A (CARLING) 12 October 1993 
cited in the application 



see claim 1 



1-15, 
23-39 



1-15, 
23-39 



1-15, 
23-39 



1-15. 
23-39 



of box c. 



■A" document detains; flic general state of the art which is not 
considered to be of particular relevance 




[^~| potent family members are listed in 

published after the mtematio 
! and not in conflict with the 



•E' earlier document but published on or after t 
filing date 

*L* document which ^2™*™*™^^ «?Sxhe? 
which is a ted to ff« w *«* the publication date of another 



•X- document of parb^^^ 



No. 



which is a ted to 
citation as 
'O' document 

t published prior to 
n the pnonty date c 

I Date of the actual completion of the 

29 April 1996 



document of particular relevance; the dauBedinventton 
~ - to involve an mvenhve step 

with one or more other su 
being obvious to a 



date but 




» PCT/ISA/MO 



_ addrees of the ISA 
European Patent Office, P.B. Sill 
NL - 2210 HV Rijswiik 
Td. ( + 31-70) 340-2040, Tx. 31 651 cpo 
Fax: (+31-70) 340-3016 

sheet) (Julyltn) 



r of the s ame patent family 
Date of mailing of the international search report 

2 3. t&* 

Authorized officer 

GETTINS M.P. 

page 1 of 2 





INTERNATIONAL SEARCH REPORT 


International Apr* 


cation No 






PCT/US 95/16575 


f (Copttnm 


taoo) DOCUMENTS CONSIDERED TO BE RELEVANT 






Category" 


Qua on of docwnrnt. with unacs tion. where appropriate, of the relevant passages 


Relevant to cieam No. 


Y 


EP 0 459 561 A (MERCK SHARP & DOHHE LTD.) 

4 December 1991 

cited in the application 

see claim 1 


1-15, 
23-39 



Pena PCT/HA/210 <tr«tJDu*ta of mood* AM) (July IfflS) 



page 2 of 2 



INTERNATIONAL SEARCH REPORT 



irrational application No. 

PCT/US95/ 16575 



Box I Observations where certain claims were found unsearchable (Continuation of item I of first sheet) 



This international search report has noi been established in respect of certain claims under Article 17(2Xa) for the following reasons: 
1. [J Claims Nos.: 

because they relate to subject matter not required to be searched by this Authority, namely: 



2. LJ Claims Nos.: 

because they relate to parts of the international application that do not comply with the prescribed requirement* to such 

an extent that no meaningful international search can be carried out, specifically: 



3. I"! Claims Nos.: 

because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a). 

Box 11 Observations where unity of invention is lacking (Continuation of Hem 2 of first sheet) 
This International Searching Authority found multiple inventions in this international application, as follows: 

1. Claims: 1-15, 23 and 24, 26-39 1n so far as they relate to compounds of the 
said claims (1 & II) 

2. Claims: 16, 17 and 25, 26-29 when relating to compounds III 

3. Claims: 18 and 22, 26-29 when relating to compounds IV 

l. I As all required additional search fees were timely paid by the applicant, this international search report covers all 

* * l.u. 



7. \ | As all searchable claims could be searches without effort justifying an additional fee, this Authority did not invite payment 
^""^ of any additional fee. 

3. 1 1 As only some of the required additional search fees were timely paid by the applicant, this international search report 
} — 1 covers only those claims for which fees were paid, specifically claims Nos.: 



4. | X | No required additional search fees were urneiy paid by the applicant. Consequently, this international search report is 
restricted to the invention first mentioned in the claims; it is covered by claims Nos.: 



j~] The additional search fees were accompanied by the applicant's protest. 
| "I No protest accompanied the payment of additional search fees. 



Form PCT/ISA/210 (continuation of first sheet (1)) (July 1992) 



INTERNATIONAL SEARCH REPORT 



No 



PCT/US 95/16575 



Patent document 
cited in search report 



Publication 
date 



Patent family 
member(i) 



date 



WO-A-9427605 



08-12-94 



US-A- 
AU-B- 
EP-A- 



5475607 
6989494 
0706396 



WO-A-9420470 



15-09-94 



AU-B- 
CA-A- 
EP-A- 



6406394 
2156389 
0688319 



US-A-5268378 



07-12-93 



US-A-5252584 



12-10-93 



EP-A-459561 



04-12-91 



AT-T- 
AU-B- 
AU-B- 
CA-A- 
DE-D- 
DE-T- 
EP-A- 
JP-A- 



128136 
639337 
7807591 
2043367 
69113115 
69113115 
0459561 
4235970 



CA-A- 
DE-D- 
DE-T- 
EP-A- 
JP-A- 
JP-B- 



2056808 
69110254 
69110254 
0489458 
6009618 
7084460 



AT-T- 
AU-B- 
AU-B- 
CA-A- 
DE-D- 
DE-T- 
JP-A- 
US-A- 



128136 
639337 
7807591 
2043367 
69113115 
69113115 
4235970 
5268378 



12-12-95 
20-12-94 
17-04-96 



26- 09-94 
15-09-94 

27- 12-95 



15-10-95 
22-07-93 
05-12-91 
01-12-91 
26-10-95 
13-06-96 
04-12-91 
25-08-92 



06-06-92 
13-07-95 
04-01-96 
10-06-92 
18-01-94 
13-09-95 



15-10-95 
22-07-93 
05-12-91 
01-12-91 
26-10-95 
13-06-96 
25-08-92 
07-12-93 



Form PCT/tSA/310 (pctanl tenfly • 



a) (July 1M» 



